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[0 0 0 1 ] . . ' 

[0 0 0 2] 

(LED) lZ*m2tit\,)Zm=F*v7teG a A s , I 

H 7 U-A\ZX??y ^S*gL,»JgTl*±tfcL ED 
©*rffiB£EI 1 2 fc^f. -tiiL)ta:3fc**ttSS* 

. * i r? T U i c © y :/ 2 4 * y - K 7 u- 
£4 9 icSf fs«-&i£|ifr7j©«ffi£ y -k^V-a 

o t y - ma 4 8 ic»is-r5j;5**jestoT^ 

&. r0y-H8P«4 7 < 4 8l:*^y^si^L 
fcatX*+->*Jg?i£T»±tTL ED 2 5 fcj&jgl, 
TUfc. ie*T(i. SWttiRttSfiSffl^t^y,,^ 
^ ^tttottryrfiz'sih L E Data$3flTH 
*•"" (»«%4- l 0 6 7 0) C©aWI8«ttS«U:C 
*»*bifc»#jiH^* !/*Jfl i>,T<WibfeL E 
D i LTH Ej 1 3 l^-f J: SfcUiftT* 
-f 2 4 ©*« 19; 20 &EJ|©*«£ feSSJCHMlCffi 
fib. y-HSS*T5 1. 5 2 t.WfiSRH. A>^»4w 

[0 0 0 3] , ■ . ' " . .. ' i . 

ftmmz 1 -Dm&rz z tw*mr*>2. y- h y u- 
b,# awie*ttaifi**^y yicjBuftf# 

**** y t »J - H««©ftitttt± 

e«ic}g*$n/t 2 a©«i«£ y t- > y u-^znim- 
SfcaiCtt. 2 *© y - mtt<o*??y 7tOMim 
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2' 


b^i>;©7jffi?tt.. m-mwzzmottitei&iit 

nttiiilt z>l£\,}tztb 1 mm^JKt©*??y T^-fX? 
tt««^'^«2 0 0 ttmJKTtL^^^a^c^r. A 

«-t©^£^5^e%jit^jf- K.^fp»rii8-&t- 
«. 3 * Bret± ©*«i«i^s i r*fc86«ss«tt3 

• ^t/hs<u^itnti7ie,r. A>y*«nijj»«tt^ 

• -x ^z^w&t>x-:mntommt^mx$>^ 

too 0.4] *36^«. mmmkzixikLTmtzn 

S«t ,< «3t»tt©fi*f LED SSft L J;5 if 3 1>© 
[0 0 0 5] 

fflv^*^^ y©^T©«ffit#y->sa5«i:*a5a 

l^?ioft"b©T*.5. 

[ 0 0 0 6 ] *S8Wil8iRtt£fi± t n S¥ 

©a*^t3*s? 6 < t i-p#u : * 

©M^tsy^^aiiw^^^^fe^v^; g ■ 

[0 0 0 7] *5e^tife^»»ttSffitLTttS®^ 

ttSStUT^W^feOTtLTH. -y-7r-f7 (A 1 
» 0>: )/;. 53S (S I Or ) • »^T^->7A (Mg 
OK 1-9>&x\*u>Ty&> (SrTlOi ) , 77 
ft*>H/->^A (CaF! )'. 7y{fcT^i/7A (Mg 

. s*±ii|i«»«i:5*«ff»JB©»T«»7j^©«» 

ttSS©^^»Cffi^j-g--,7J:/!i:fe©Sfflv»5©^«t ; 

.^©i^.tts«iSfi±icia»*fig-r5#a»*4«iR 
t©»^»&tt 1 0 %OTt-r3©*{»a ix . $ e, 

SO lc»$t<tt5^«Tc-r*©*tiVi. C©fes6l 


• : ' ' •< ■■ ( 

■ . : 3 "■ ■ ■' . 

«««»K*iJBe«A*«t*jr7 Lit hnz&m-z 

i'Uttt7%^7rX«©*g;,' Wa«A I N. Ga 
N.-.S 1. S;lCSct\ *5^tt#teS!ftStCT; W 
A«A 1 N. ZnO. S i C» , *jg^..c't*tT#5V 
, C0 0 0 8] ^»WC*l>Tl8«MMiLtlC»^Ji.S» 
#*5#ftiLTfct MBE (Mo'l ecu 1 a r B 
eam E p 5 t axy) ft. CBE (Chem i c a v 
1 Be am Ep i t a x y) S, MOMBE (Me t 
a I Organic MBE) ;ft, CVD (Ch'em 
1 c a I Vapour Dep b s 1 t I o n) ft. 
MOCVE) (Me t a 1- Organic CVD) j* 

[0 0 0 9] *^^»C*tt5%3tBitt. nl¥«#: 

a. p s*«fctit satfns- 2 mk±<om. 

*> I I - V I «ft-&ft#W*co t'^ .<&-?<&£ »i& I 1 
SS"C*S1r7r>f7. CaF. . MgO«K16a&C0 

cooi o;j ■*km?Qwm**< t , 7it#kgx&- 

«tt 5 *k .z da**??? (tff 51? 

f>^tttu'iri«saw.©«liis*p . trxf i>x* 
>*7i* lyf > ^ ft © £ % ■ s Sffl uVrfe J: 

v». 1 v?>>fmiimm&fi*> z twkv> :iT 

«£fr ?£«£ Uttt***». 7 >77X-M**<b9 

[ 0011] -:*$nis«i*«jMa?$9 ^o«a«j« 
^fet uxtt. mb e«. ksassft. xth-amz 

ft. X/W^fofc*/\a^»£.l,Ttt*ai|MW 

.» £ n* t> ©## i l < . , ^R##Tfc«t < , ; 2 a&i ?. 
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P.mm»mowkt i/Ttt*w#©tt 

0 k**&tt*M»££r*&«£fflt>S©at 

**>..#(*«. i i r^vkft*'**w'<in?».aGaN 

r.«!GaNS(CiiAl, I n. TUP 
b. Sb, Nb. Zr. M.n-»**iitin-sci*!|i 
<< i S*-S^!ipSGaNeiC«Au, P t. Ge. 
As. I r, Re.'Rh. Pd, N i'.'wSfcftfffcffl' 
V>«CfC^at-5 •yfffiS^SMS.' St. z 
O*- S y i7 ««jtf ftftKlX^V ^ tj _ KS&Hicfc 

tt*lSj±-f^s6fc^-5 V^««_hlCN i . T i . A 

[0012] «a«^gliA r . N, . "He »©3^tt'.' 

nteiP««tij^i^tojtH«i«*T^*ct39nfri8. 

«.*i£*'tt* l ed tt«a«i^ s-ifc*® 6 ffl-r*«s t 
^rt»wm^£^izkmtv^. 

-to&fet. *attps»5Vi»j i m¥m#m<o& 

ft K Jcy^^ - >*M&t ZZt 7>t(^ST. /^^->(Ofl 
K«t,s 7 $ z tWvt *«t. a & \z \i t ft 

•li;PS**^Bi?i¥»*Solafift^llDT5« . 

e>mtoL&&*>x$<-rzztt><T%z. 

[0 0 1*3] .*»WK4St»Ttt,' ««±©5|3tli. 
%-«©^«SSt)B 4 C £ fe*f S t tVt,'© £ ;fc 

££nrsB£-r5t>©r«5. znciov. 
wbj pai b'»«*.aiib« h £ja*r#*. *«s»)B£ u 

TffitonSttlSIt UTttA 1. In, Cu. Ag. P . 
t . Ir. P d. R h . W. Mo. - T i N i <9<D&M 
^tt^ns©£&*ti&.5. &M5.Mmt. -■■ 
afc'ftTfeiV^t, >J - My U-&izn&tz £#©» " 

»»CNI . Mo^©SS»^l©*JBS«JltS:«!jg£ 
50 TSZthftZL^hOtfZZ. 
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.Co o 14] Xftrnzmzv-vyu-AnMytiiim 
f- v 7©*h-en©«ttfcte eftftrr«fc^o»fte 

a 5 1 i s. <j - Atejg&earsteax 
co o 1 5] ^*«wtefeb-«»e*fV5;'^tij-i«a 

S i. Pb-Sn#MA>^, >©A>^lc'>t© 
Bi . Sb. iAg, Cd. Zh. I nSo&JS^SiifliL 
fcfcWi'B i lCNa, Tl/cdV'Sn, Pb**8M|| 
L-S-Msbfcfc©, InlCZn. Cd; Sn, B 
SslOLS^fcLfcfc©. GalCAg. in. Sn; I n 
SSSsinL^&eufcfc©. Au.Al. I n. Xg« 
»4I*5t^Ag; Au. Cu^St^ft'lfft^- 
****** ^'J-H«ti**«t4^- 

*5. W^ .'Sf J8£*?? i y^©R«^- .fei / <[i 20 

" to o 1 6] 

. =.©fc*»»i*:7<-rr®i»fcl'Ttt. Au. Ag. 
C u , A 1 «£©&«; a u-"s i . A 1. -S i . A 1 - 
Mg. ( A 1 - S i -Mg, A 1 — N i ^ffl^*l»5, 

fc*Tt>.. Au^A l.-S l.#fl«fewdfcvi:V>S " 

T»^tf«t<. a«tt2.o~3 0 6../im>T**.' $ 

c o o; 1 7 ] *miz^vt>#±titit ixte&tm? 

'J '•x#*->iRtf«B, * u 
mm * s ©^fc < -t t-asffiffl-rs d 

a c n *> ©BXtt«*f©m SfcitiiMMttes* 


wia^w^fei dr. t/^-^t'j ^T-©»(s/tia 
_«**tf* c i*»T**. c©]S3tttt*^[c(i^®!jt*' 

ew^»-^ffi®s*iiE©fe»!)©fijji. ajEj. 

D©M«B 3.fc*f«t.. cnCKS$n.5fc©T[i^ 

^6^c : 5^©sr'>^< £t>--3*ru ^-tn-en© 

• ©«^f #r«y v-^««©i#^yy Ta > <5 , £<o 
*^«?;^©««B*sv>»iij ^ jjsw2 2©«Mniic 

*ti|TA>y$j|#L : fca;t ; u - K«0 2 2 ©tt* H 
fc^f > ^2 : *ft«*A>^© iK ^j : .| £1 o|j UT}( 

&sffit^n^n©<j- Kswts? 

®*« a*tt# » C J: 6 .» ± L T L E D 2 5 ZftUT 
CO 0 1 9] K% -WtLTlftBHiSSitTA 1, 

ed $ f^st- 'zxmiz-D^TmwirzM. t< iz Ztitz 

M 2, 3**0:4. «x^;P7, fi«m»*^^-5 

• C0b 20 | i« 5 6ffl;u<j/^2|;[iGa4J)SSAn. Sfi 
BSCfeHti O'^l 0 ; »/cm' • s e cfc^SJBS 

V>. 7 7 # *-fc;i, 7 65« 6 tC£»i9:t^ 
5 ICLfe. 7>^7©#Afil4S«^MIci5H 
T 1 0"~.l O'Vcm"' -sec 

,V**ffl#s>#3'ctt-rn:, Ai«*An; Bf^©a, 

««ffl^4?4 (CUM g, Z n. B e. S b. S 
i. Ge. C. Sn. Hg. As. P«PSAh. ffffi© 

fc* 13 K- K>y*ffttfc»i nSfciot i SBfeS^JJp 

CO 0 2 l] *«6IC»a^77>f 7REiffiML. 2 0 

o~9o orirnn»i>/t. #7r-f jrimmkh:. *7 

ft^O. 8SJKT©*.©AJ»StH. Sfi6SS 
^®S8 1 rtT7 5 OTT3WS5»Ut«. v ft*y#SBfjg© 
fiEfififtltRSL. iflRJBffl^#3*Mt. 0. 1 
~ 3 0^- > ^ h n— A/ sec ©J*g&£T7 0 . 0 5 
~2 «m©iP*©nSG aN»K<£fp|j-r5. s^c^- 


7 ■ ' . . " 
.0, 1-3 0t>^X> D-A/s e c0«ft 

[0 0 2 2] J^ii^i5^tfT^KLf^^«$^'r 
5Ga N Si 4 M V T L E- D S f^RT 5 If S 0 2 

(a) >SH2 (h) iCtfe^xra-T^o 
SsS^TAl* 0» i 7.S*#T* : 

(a) /GaN»R*ffit^vXh^^5; U-vX 

o. i-3^mfcf *c&##£bi*. xtr 

>3-^-£>&#,ft2 5 0 0 r pm, 3 0 s e c Xfo 

w&%^z?*m>xuvnyt * 5t«£?r ore '(c) . 

A r *f!ZtLTm*Xl*>$ U >*ftfc<fc 0 i B& 1 
S^IJplOGaN SB 1 4 & (d) . 

coo2 tfivfcfc. 'aittc'aK »j >y*ff i» 

«7€*B«tLt 5 0 0TTT3 0»WMMMl/fc. 
•BMS&:SKWS>X K£B*U 7W^-2£frK 

fro£» (e) , '*a«»ttfci:DnaGaN)il SO 
mmt bTA I S3 0 ,0 0t>^ hP-ACOJP$iC« 
*U U7 h*7t;£0*«/^->i 9"£#*b£ 

(f) , ^xmmuvx hzmmv, ^u^z&tf 

(g) v -JifiJIirttJCJ:-?) >ffl**^tt i lGa 
Ni l 4{D*S£bTAu£3 0 0 0tf>?XhD-2* 
<^)J?$(CSS3ff U U 7 h^7ii J: 0 «tt/^-> 2 O S 
(h) ; -tOft, A r'«*T?3 0 l&SBII 

too 2 4] &±<z>&?\zi,Tftmi,fz&ytm : ?.?-y7 

nlGaNI, i SG aNS^tffiS^-f ^-^>^- 
SIHSffl^r 3 0 Mmd>Au«2 3T?**l-PtlU- KfiB 
#2 1, 0-Hffi#2 2i:#>r^L&. 

>£itU 03 K7nT«ft 5 mm 0 L E D 2 5 SfEfi b 

[0 0 2 5)' 

[0 0 2 6] ;. , ...'.;'"V. 
mmmm s^rr* v ^x t e d bfc 


(5) " . ' <9B¥'6 -6 .9 5 4 6 

' S ■ 

m?im)vy# 2.4, ^x-trji, 7 ; 

5 , $ 6 ctfxtolr 7 Cif 
[0 0,2 7] «*ffl>k , y^2'!CttGa^«*Xtl. 10 

5 o^tcanfcbfc. #x£bTi*7>^i7£&#u 

^fX#X»8*ai/T*X-fc^7(C5c : c/rai 

bfco *&6£bTtt, *73#0. 5* 
(Dtf7W7R®£ffi;8T*. Jta*B«0>JEE»fi. ft 

[o 0 2 8] **6-ft9 o or-r3;o»mijn* 

'7>*=7«3 0 Ot:fclI0*L/fc»Xi:^'7*^«EjftL 

>>^XhD-A/s ecCD^RaSTSi^O. 5uo 
■Onl'GaN HIIKS^fi L ftu 3 - S ^ Mg $f ^—/L 

x 3 o o t; t«&n&*je»;ty#-4 ©s/t y ^-*B 

itMg H-^G.a N»iS 1 . 5^>^X hn-A/ 
s e c©]*BiBTWP'0. 0 5 wmOJP^T^LX 

> [0 0 2 9] %Kmw&*nT^z&&mo&nmz 

nQMprnzm^TZX l O-VTo r r'<bH^TA 1 

j^ufc. m>T%fta±\zz tr>n-^-sffl^T2 s 

0 0 r pm, 3 0 s e cO^frTl/v^X hS^L, 9 

0 rcD^ '; ->^-^>^T3 0 ^fB!^V<-^ Lfz. 
30 *^>:^>»«ffia)TX^*»UTUVB 

^t, m&bft. m*r, jo^*BE 5 o ov, ee^ 2 x 

1 0" 4 Tor r W^frOA rTl 5 >5U >^ 

v:, SfflV^T2 5 0 0 r pm, 3 0 s e c c6*#TV -/X h 
S^b, 9 0t©^>J->^>^T3 O^ffiT'U 

vnxb* Mftviz. m*T* mamjE-5'bov. je^ 

2 X 1 0 ■ T o r r ©^ftOA r HS^^T 1 ftm * 
40 >5 U >?*ft^&mtL 1 BS^b^ ^oa, 7 

' irhVTTVvXKSliibrc* *^T,**ttffC-fe.y h 
bT 1 0 c c /m i n C07 >.*X7-^X^^T 5 0 0 

. x:, 3-,b»m©«ffl«ffofc. ^^cxe^n-^ 

-SffiViT2 5 0 0 r pm,., 3 0 s e cCD^frTWxX, 
hS^b; 9 /Ot?(D^0->.*-^>+*3 0^^ 
l^-^bfc, ^-^ft.vnfflGaNB©«ttfllJ«ffl0 
TX^*ffl^r"uv.B*b; S«bfc. iKv>r, x$£ 

, ^«(Cg«b2x 1 0-«To r r©*S*TA l^BS 
0.2 iim(Oj|^T^flfc. 7ir h>T 


9 • ^ 

» Lit. «V>T; .fc£££«l::&#L 2 X 1 0-« T o r 
fc. . T-fe : K>T'J 7 h*7LTS«t>^->£ 

B£cfc'tf±»BfcB7 (a) (b) IC^L^ , 
[0 0 3 0] ft*yJtol3v*4 : s9\i#'4- s si>>fV'-- 
£JH^Tfro&., 1^7^0.:5mmX0. 5m 
mi: life. C©5tto-lf i ^«*bfflLK»Bl«i6A' 
g*^X Mc<fc 0 U--H|^»C^.#>''f Hf >?irc. 
.3 & n S.G. a NIH,' ilGaNl HI Si £ % tvf tl 

[0 0 3 II' |R!«£D^rfeTl 0 0®©LED$f^»U&; 

t c 3 • = 9 9 l e pr&mmmz tat. cole 

[0 0 3 2] • ; f 

Dfr*>, nSG a Nf i SG a NKDittt t> A g 

^x mc^o; a- Fas*f »?^<#>^ >.#*n ? 

H«©*j*tC 1 0 0 fiO L E D LfchZZ* A g 
^-X >K£ 0 ; j^<0t(^ft#t)tl*^ 9ficD 

1 e d r L^SBiei-* t©tt»sttat*o fc. 

[00 3 3] 

U MBE &tc£ 0 G a : - i . I n« N»«£j£JRL 2& 
fg#0 LED Zftn LTtmzo^TmiTZ. 0 2 Ktk 

xi:;P7 v ^i^««jto»^y-5„ s&fcffx-fe*. 

[0 0 3 4] «*ffl;^^2 fcttGa&fcfcAft* 1 6 

2 or Kiia&U 'j|3*H;py# ; 3 Jcii I n**£A*i 1 

0 6 OtiKliJDJl&Lfc. *XiLT«T>*i7=£^ 
Ls #Xi»Af 8 $abT^X*t>7tr5 c c /tri i n 
©ii«T*»L&.-- 7 ^^7^ 6 CSftRlfr 

[0 0 3 5] ££$&F*|cpEE2jfcL *B»IC«^T2X 

1 0- { To r rT*^. Sf, J£-&6£9 0 0«CT3 
0 »«JDlliu t>V>Tf 7 0, 0 1Cfi6fl*(tiBH*.l/fiW*ff 

J&lStt7>^X7£3 0 0X^\Zim\s1Zl37s1Z)V7 


,(6) \ \ v ... ^^6 -6 9 5 4 6 

TiSJf 0. 5 da OnSGao.i I ti'o.i NMK£f£g 
L fc. a ^ fc M' g ^ - ^ L T 3 ■ 0 : 0 r Cftfe n&* * 

, i SGac r 'no.2 NWRfe-i. 5t>^hD-A 
7se c OJ«Kafln?WJP0'i 0 5-umOJ?3TfiWt; 

"tjr i <ox%M*m&v&.k\zX&iU[* 7 s ot: 

' ±lf T 3 0»IBia!S**jfe**^ft. GaCDJl^tfCDv 
^ t y ^«^ M ^ T j 5*>^X hP-A/ s e c 0>J5£ 

'< TM g £ K-t:>^L£ i MG a N#SI£ 1 . 5^*>y 
• 7s h o- A/ s e"cjC0^a«TR^ 0 .; 0 5 /zmco^ 

. [g o 3 61 %xmw&2tir^a&&m0Kttm\z 

■*«*tttfcfflV\T2.X 1 0-To r r©*a«TA 1 
■ £ 3 0 o 0 ^>^x H ■d-:A©» aT*»tK»lB*» 

' m*x:#xi8±}zzv>3-*-zm^T2 

a? .5 0 0 r pm>3 0 s e c ©*ftT?.VpX h ^S^b, 
' 9 0 1 <7)> U - >^--^>^T 3 0 '^IB^l/"^.-? L 

V»^L, K^t; HDjt«£E5 0 OV, JE^J 

2X l O'^To r r (0^0 A r T 2 5#WK:*>a 0 

>£m>T U i^X V^»^L«:. HSxe>3- 
^— *flVT-2 5 0 0 r pro,' 3 0 s ec^frTl/y 
Xh$i*U 9 0 t:cD^ U - >^-^>tf T 3 0 ^18! 
yV^-^L^, ^-^'7* hTX^^^TUV 

X l'0: 4 To r rO^Arm^Tl S^t 
>iU>^SffVi^S^ I IGaNi, niGaN 
J; ; iIGa M In (lJ NmZft£LJZ. H« 
X tr > n - ^ - V>T 2 5 0 0 r pm, 3 0 s e c O 
h^^Lv ,9 0 < CO^U->^-^>* 
f T3 '0»B^V>^-^Ufci : ^-^fc 7*>WS 
l^TUV«)tU «»L^. Jna«E5 0 0 

V, E^2x10-*Tot r^ttOAr^Wl 
3^^-< "0 tj^e'j!«c i .'fflG a N« Vt n 
40 MO a NS^^SLfc. £ &C»KX.fcj>3^r-*ffl 
^T2 5 0 0 r pm> 3 6 s e.c^MT.I/yX'h^i 
^L, 9 6'. l G«>*U.->*-y->*^3 0#RSyV<- 
hTXySrfflWTUVfll^Lv 
SI#Lfc. «^T> = U >^^r^V^£^ i k . 

GaNi€»ilfc,;f^ 7-feh>-CUvX><&^ 
5£Lfe. T?ViT; W^^ir-/ hLTl 6 c c/m i n 
<^7 >^X7 ^fX$5*T 5 0 0 "C> ? 0 »my)«M&9|^ 

m, 3 0 s e c ®*frTl/i?X'h*Jfc*l/* 9 0^©?. 
5^ l J->t-^>*T3 O^rfl^U^-^L^:. 
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07) 


\«. nIG a NifftiVh'i.G a,,i I n ..,. NJB©« 

r T, X£j(MM|figj»t2 x 1 0-'»To.r *r©jfc£^"C 
A 1 o . 2 maksvgQmmb ft. 
. 7-fe h>TU'7 **7\>TMMn*->*j»gLl l lt.' o- 
'iSGaNliSiViSGa.., i nb., NJ|(D . 

^T. St^aSStllCgiS L 2 x 1 0 ' ' T.o r r ©S£* ' 
■CIA u & Jfe 0 : 2 w m© j? 5 T?*2J8&;S L ft. ffl 
«,.-; :7ir-K >T'J 7> t7L t*«/t> -> $ 10 
% £©ft«b£Sfcifc*? £ A r 3 0 0 CT 1 H* 

moiftftirtfru. *¥??7©m&««*3*&. & 

(b) \zmt, 

[0 0 3 7] &9-y70)1]yTJ >iffrjr-i -»Jfy- 
Sffl^rffot. i*^„^tt 1 mmx 1 mmiL' 
it- £.©.5S© 1 ^y7£«0ffiLE»K#j£Pb-s 

n KG a N**«fc hgJG a, . . I n, . , NS©*ffi£ ■ 

>^SS£ffl^X3 0 «m*AuliT 20 

Gap., I m.-, N»««tU- H««tV'7< : f-# 
>^SB*fflUt 3 0 urn <t> A ui»T«KLfc., 

JfcLT. Hi OK^-rj^fcLEDSflifiLfc. 
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PURPOSE: To obtain an LED provided with a good 
light-emitting characteristic by using a wire bonding 
, method when all electrodes for an element chip using an 
' insulating substrate are connected to individual lead 
members. 

CONSTITUTION; Individual chips are cut by using a 
dicing saw, one chip is . taken M t the. side of a 
reflection film 32 is die-bonded to a lead member 43 by^ 
using a Pb-Sn solder, electrodes for ah n-type GaN layer 
30 and an n-type Ga 0 8 lno. 2 N layer ft1 are connected by 
30^m &phiy; Au .wires 35 by using a wire bonding 
apparatus. -Then, ahji-type GaN layer ; electrode 27Ms 
connected to a lead member 44 and an'i-type Ga 08 lno 2 N 
layer, electrode 38 is connected to a lead member 43 
respectively . by. 3<Vm &phiv; Au wires 35 by , using the 
wire bonding apparatus, and a manufactured 
light-emitting element 46 is. sealed with a transparent 
epoxy resin, Consequently, all electrodes formed inside 
the same plane can be connected individually to lead - 
members divided into the same number as the number of 
electrodes by using a wire bonding method. Thereby an 
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- ( 54 ) LIGHT -EMITTING DIODE ' . ; V ' v .. 

(57^Abstract V- •■ ; V - • ' ' . - . ' 

• insulating substrate 'are c&nriprF^ electrodes. -for an element ■ chip using an ' V 
; CONSTITUTION: i^&K+SS art X^^^- '"^ 'Z'"^ 
.. out, the side, of a reflection- 'f?£T S V* u 9 a dlcin 9 saw <- °ne chip is taken., 
a Pb-Sn solderV elects £r ajfi l a ^ .-e.-nber . by using. 

-.apparatus;. Then," an 'i^type^kN laylr eiecJroS 51' ? y '"^ a ^ lre Ending.: - - 
44; and. ari' i-type ,Ga0 . 8lno\ 2N laye^f c'oS 38 is^ t6 * lead ■ 
respectively ;by 30 [mujm Kphiv] A^ires " by' usina the ? ^ t° ^ """^ 
and, a ,mariufactured/lignt.-emittina^ Z^Ja? 9 , ™*™ b °nding, apparatus , ■ 
resin. .Consequently, all eTectroLf 1S / 6aled ^ * ^^ent. epoxy 

individually^ i^a Sb£ SSSd inK^i- ^ ' the ^ P*«» cani;be connected 

hereby. "JS V ** ^ ° f ? ; ^ 
stable can be supplied. / • ( hereby,, an LED whose - performance is,. A 
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[Claim(s) ] 


[Claim 1]. Light emitting, diode character i zed bv hh e <^ ■■ ^ -V 

connection wiring with,ah electrode and I ..structure where all 
chip of the planar structure ^ "ct^ ■ 
.luminous. layer which consists of f« „„ electrode for having at least one 
n-type-semiLnductor 5 ^ sorts of combination chosen from the 

insulating substrate and imbr^™ * i ? i-type-semiconductor,- layer on the 
sem^icohductor^ layer atTluSSritlr 1 ^ 6 Part of a , 


DETAILED DESCRIPTION 


: [Detailed .Description- of the invention] 
' [0001], " 


""unt^ *° ^ emitting diode 

in the 1 leadframe emittmg-devxce chxp which used the, insulating substrate 


[0002] 


conductive substrates such ai'pJS ! -S , » i' iP » M»="c«l use used 

»..: formed iri : V«/ atie ,M the ^-e' ™1 P^"— of positive/negative 

section^,. U a ht ^mittin^iode Sto^ 0 hfe, me^cSo'ln'th ."° ?S ' : ' 

conventional leadframe and »as closed* the resin is shoj ' s ' ■ 

case where this element chin 24 i, ™,.fL , ™ ln dra " in 9 12 ■ the 

electrode on , table' and the rev«s. ^ M .^ t ?^S \° "°« »" 

electrode - the mirror section 50 of a le.af'S " , £Z7 " & «V 

— »"er »ounti™re.enfcM P ^S^V.*^ ^ ^.ST ^ 

transparent 1-J^5M£*5LS ? *|5 , J JS"*** «•« >>» 

rn drawino „ s . L iiht ikittins L^S^Si^^ '"™ m " 

y -Locacea a lead . connection with member <s C n — ^ t 

pewter-, or a conductive paste ^ members ■ 51- and 52 was, made with a-.: / 

[0003] \. r . ' '<;.' -. • ; • /' '•• • .. • - 

[ Problem (s) to be Solved by the ■ Invent- inn l c^. ' ' ' ' r ; ' v .' 

substrate when a conduit sS " se ? ?Sffi S t £? ^ ' 

as-.. mentioned above, the electrode Vf nn l • ? V »/i9bt-emitting-.device chip, 
substrate side at one ^STTSi^^^^^ f ^in •. ..^ • 
the electrode by the side of a *uh£r-~r. Y f" Carryin 9 out die. bonding of. 

a leadframe; thekectrode by t fV° lead member, when connecting 'with 

Emitting Diode by the mShod^of a ■ ° luminous la ^>as . producing Light 
memBerV .wheh^ra^oS^f • ^ in9 -'°- 6 ' Wife to * ^he'r- lead- 

order [ howe^ "to take t£ f atl °* Subsfcrate ,- -ed . for. an element chip! - in 

PositiveynegaSve^oupi? n^Ium nousl a^rlidf 1 ^' ^ «* *' : 

— connection , of a. ; member "^0^^ ^ ? ' r * att ^ leme ? fe ' <?MP.;and a lead 
this reason in order £0 connect to f^^ ctlon -entioned above for 

in theVluminous layer ■ S id^" the lead o f^^^' 8b ^ 8 ^ ^trodes. formed 

i: . . . ' ; , :; • / ot tw ° -- the connection side 'with the 
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element chip of a member is madp fl*i- *-u~ 

electrode side of an element ch lp on thif £1« 'SSel^ " P 

according [ if it kicks 'wiirnnt- k w eccions Wlil contact in an' 

adhesion^ carry^T pace's "i^OO m'icr ^ . 
electrode area pasted up with th,- pewter ^^^^^J^^ 
chip size, was large, a complicated electrode pattern Lkl the sLn! V ?JT 
of MIANDA used in order to make light ' emit more e^ficientlv the ill the f sha ^ : 

[0005] 

the Vire-bonding method, in case aU t£ J T ™ PPMrmce * ««.«» 

element chip using the Insulating'subst a S^LSiTl. 1 ??^, 0 ' 
t^r ""^-""^ * to solv.'tWaforem.nt" 

combination chosen from the n- type-semiconductor layer, p typT anTthe 
^3=32^ -^ondS^ 


l^Ur^ ?f ";f • " -- Mention, 

(SrTirm „ =1 • Si02) , magnesium-oxide (MgO) , strontium-titanate 

rt 0 ? 'et "h ^e U ";t'S "t.nL„ oxide 

ess- ssa* sr£%^>^» » s^iXs: .« 

semicohductor thin' fnr is e e K l,^r 101 *" *™»!«*>» substrate and a 
this insulin, on^tor y t„ ln P ;iL a ^JSgf""* 

•morphous-lik, ratter, for example. AIM GaN ' si sic ye '' th * 

ZnO.siC. etc. as single crystal ratter etc., can prepare SIN, - 

.10008, As . a method of forming . Umti, layer on an insulating substrate. in 
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. MBE, method,- the' C VD (O^^^os^on, ^ 
■Organic CVD) method can be 1 , ' Ue P° slt ion) method, and the MOCVD (Metal 

substrate by ' the above-LntiSd' th^KT ^ " ***** ° n -sulating. : -> 
• may be *ny of stru^tu™ 

type, and the 1^-3^^^!^ ^er, p 

compound semiconductor or aii Il-vi crLn ! ' although, either -.a III-V. group 

semiconductor which -for^ ^^^ ^^^^^ ia ^ ' " 

which is a IIl,v -group compound semiconductor tl^^T 
good thin film is possible < anH i • ' : . growth of a crystalline 

..an insulating; s^^^'c^^^ 1 ^^ 51 ^ '° Sa ^« is . 

luminous layS As th^^chi™ ^ substrate ' ^nd it must etch a 

r-inrv,,- ■ s . tne etc nmg method performed to the well df this 

semiconductor as an electrode material may be/ desiSbie \nd £ ■ v , 

substance is sufficient as it y uesiraoie,. and a metal simple' 

•sort* or' metals.. J£ conditions ft 1^ ^ mix °* and alloyed two or more 
metal which has , "K"'^ c -tact ha Ve the good 

as an electrode by the side of a W the . work function of a' semiconductor 
metal which has^^^ to use .the 

semiconductor than'' the work funrt-ion ^ . ■ ' • < ™ oae ' °Y cne siae of- a p type 


[0012] 
of 


-d ^ s^n^Lc^^ " is desirable 

out light from E SStrS ^ *S '^°^ r -^^ — Structu " which takes 
light from an electrcS side it' is t£? f 9 take -ut the lighf. which emitted - 
fronf face of this p type or a i tLt ? ra *\ el ^trode area makes preferably the 
preferably 40% or lesHo% or 30% or less stili more.' 
y or less 50% or less. Therefore, although an electrode needs to 
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t form a pattern on the front farp n f ^ ^ ■ j ' • 

- it can consider as the letter a neUorJ £ a^^"^ conductor layer'.' and 
a pattern, the shape of ^F^lchST^^'? " an ' ^mple of 

MIANDA which are shown in drawina i 2??», 3Wln9 5 '' and the shape of 

. patterns^ shape of L'i ^Kc^urtSr^f 

especially these, if the width of f Ara - nf ' • ?' , her ' . lt 13 not limited to 
. distance narrow width of face or a £ f S * ^ an inter-;electrbde '.. 

. made small thatVwhat if neceLafy L iust'tf * nd inter " el ^ode distance is'. " 

' luminous layer on a substrate" ^» £, ? - T ?" the £ield in "WcS-th.' 

this „ eca i L ye r t rrefSrth^iX T a f": *•"*»»•»• • 

f-«-tv^ 

emitting. device can be raiKd ». ^ ^ e?tl f ««'"e„cy -of . the fight of . light 
there „ ^l^^^,^.^ M^^»' 

Ag, Pt, Ir, Pd, Rh w Mo Ti ^nri „• v i ? ailoys '. such as- aluminum, In, Cu. 
wh«t;has at leist a ' 

which carried out the^ laminating of. tne total of iion J ??""* " s «»«ure 
nickelrw. and Mo in ord.r >o LiS 1 • of hl « >>-»elting points, such as •. 

leadf isms and tol'2 L ™ . Si f TI U *- VM * ™tur. when mounting in , ' 
is good. ■ ? resistance and bonding-proof nature imprive ) .Itiwu^^e/ 

i^-ne^^ 

desirable to establish a mirror .side . ' . . ^«iyely, as ; for a leadframe, it is 

[0015] What, is generally used f •••'■>>,« ^ 

at the time of/pLformi^ adhesion' 
invention can be used. For example li ^ 9h ^- emit ting.r.device chip in this 

equipment, namely, a -glue -line -- fhic'nAio. «ie oonping 

lesion side-o tnfel^LrchL'r'" ?" forming in L 

applying method, or platSg hlP °' •' m " ber "" h - a "«»™ ^position." the' . 
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light-emitting-device chip, or the workability of wirebonding. Especially, I hear 
that workability is good and it. is desirable.. [ of Au or aluminum- Si J The. size 
of a wire is usually 20-300micrometerphi that what is necessary is just tochoose 
in consideration of the workability' of size **** wirebonding of the electrode 
section of a light-emitting-device chip. Moreover, in order' to prevent • 
oxidization of a wire, it is also a desirable method to perform wirebonding in ' . 
inert gas . > , / 

[ 0017 ]. It is .desirable . that the light transmittance in the luminescence 
wavelength range of a light-emitting-device chip uses 80% or more of translucency 
.material as a closure material in this invention. As this translucency material, . . 
an methacrylic system resin, an epoxy system resin, a polycarbonate system resin, 
a polystyrene- system resin,, and POREORE fin system res ih **** can use a kind, 
even if 'there ■ are few low melting glasses . as the closure method the metal, 
mold of for, example, a request configuration the raw. material or heating 
melting object o,f such translucency material r - a notes' f orm /-- carrying out 
metal mold -- the method of solidifying 'inside ' can be used. As' the method of this 
solidification, cooling solidification, a chemical reaction, etc. can be 
mentioned with the polymerization, -sol idif icatidn- by the heat or light of a 
monomer or oligomer, and a heating melting object. If there is' need in this 
translucency material, it is also possible to add the lubricant for the 
antioxidant- for > stabilization of * the coloring matter for color tone adjustment or 
a visibility amendment, a pigment, a fluorescent substance, etc, of a resin, a 
stabilizer, and. a fabricating operation and lubricant. 

[0018] Although the example of Light Emitting Diode produced using the all 
directions method ; exp lair ed above is shown in ^drawing 3. , it is not limited to 
this . The element chip 24 is an element chip of ' the. planar structure which has an 
electrode for having at least one luminous layer which consists of two or more 
sorts of : combination chosen from the n-type-semiconductor layer, Vp type; and the 
i type semiconductor on the insulating, substrate , and impressing voltage to the 
predetermined part of each semiconductor layer at a luminous layer . the substrate 
side of this element chip, or a lead the lead after depositing a pewter by the 
vacuum deposition to the adihesion si^e of a. member 22 -- the element* , chip. 24 is 
put on ; the adhesion side of a member 22, and' it heats beyond the, melting point of 
a pewter and , pastes up Then, each electrode .and each lead member' are connected by 
the gold streak using the wirebonding method. Then,, it closes by translucency 
material and Light Emitting Dibde25 is produced 

[0019] It . is aluminum 203 as an insulating substrate as the following and an 
example. Although how to' use it,, form a GaN thin film using the MBE method, and 
produce Light Emitting Diode . is explained, it is not limited to especially 
this . The gas source MBE equipment .equipped with the crucibles 2, 3 , and 4 f or 
evaporation (KUNUDOSENSERU) , the gas cell 7, and the substrate heating electrode 
holder 5 in the vacuum housing. 1 as shown in' drawing 1 as equipment was 
used. ... - . \ 

[0020] Ga metal was put into the crucible 2 for evaporation,, and it heated to 
the temperature 'set to 1013-1019-/cm2 and sec in a substrate *side . It was made to 
spray ammonia on introduction, of ammonia directly from the inside of a gas cell 7 
at a substrate 6 using the gas introduction.pipe 8. The amount of introduction of" 
ammonia was 'supplied so that it might be set' to ■ 1016-1020-/cm2 and sec in a 
substrate front face. In, aluminum, .etc. are .put into the crucible 3 for, 
evaporation; and membranes are , formed by qontrolling temperature and time so that 
it may become the • semiconductor which has/ the compound semiconductor and the ' 
predetermined carrier' density of predetermined composition. Mg, Zn, Be; Sb, Si, 
germanium, \C, Sn, Hg,'As, P, etc. are put into the crucible 4 for evaporation, it 
dopes by controlling temperature and : supply time so that it. may become the 
predetermined .amount of supply, and n" type and i type, or a p type semiconductor 
layer is formed. 

[0021] The Rth page of sapphire was used for the substrate 6, and it heated at 
200-900 degrees C. The thing of 0.8 ■ or. less degrees has [ the Rth. page substrate 
of sapphire .] a desirable OFF angle.. First', after heating a substrate 6 at 750 


, degrees C within a vacuum housing 1 each crucible • 

temperature the crucible 3 for evaporation is 'opened first* VF^*** 
' thin film .with- a thickness of 0 05-2 taicromeh-r* * '• an n type GaN , 

' of '-0.1-30A , sec. Purthermore;,af er LHL shu ^2^^ ' ' 

evaporation which, charged /Zn is opened- i. ty^-or a f f° t ??' C5 ^? lble 4 - ' 

■a GaN thin film fronts face V As for th<a I : * resist applied • to • 

. be ..referred to as . 0 . 1-3- miners " ^^- '^ ^..desirable to, 

■ . th* thickness of/a-GaN thin f ?£ . ^ ^ " ~ C !^- ^ '^f 
. are 2500rpm and 30sec A Drphato 1 V4- • ^ " ine conditions of a . spin coater 

; overheated by. 9 degrees C after 1^^°^ f ° r 30 withiV the clean" 

. the tubular- furnace, and it heat-tr.at.rt f^ ,! • ' ' e '« bove *«»: 
n, a^nri ^ , tiiosphe ^ aPp^tne'r^L^I f Z ' ' 

performed the prebake' after hfeat treatment ^ * resist again, having 

deveiopment using -the mask ?or £ ^ Xctrod^f oW " ' ^ 6XP ° SUre ^ ' 
vacuum evaporations of the fl i„ min , ! electrode, formation continuously, the 

an electroLof S ty^e ^1^15 r ^ T thictaess °? 3.000A as 
and the electrode patted 19>a ^rmed ^the ^^^J^ Si ^.^' 
having applied trie resist aaain no4~ if ' K Subs equentily, after, 

e^sure^a^^ . 

method, a^ tL ^trod^tS S^Horm d ^y ^^l^T^ ' ' 
degrees C; and heat.treatment of 1 hour were performed in Ar / ' ' 300 ; 

"^melti^^ 

electrode, of an. n. .type GaN layer ana^y^ ^ . 

- using. - 30micrd;meterphiAu-. lines 23 rSectLelv I I 7T ^ ^ ment 
arid a lead -- bohdina wa? r-»rr^s Z . respectively— a lead — a member 21 

produced. ,-•'/' " . • 

[0025] ; " ' ' • • , ..' ■ V ' ' ' - ' , ■ ; . 

[Example] .Hereafter, an ' example explains to adetail 


further. 
[0026] 


[Example,!] aluminum2 03 R page is used *q *n ^o,,i ' "*\_ 

film is formed by the MBE method and Vh ^ulating, substrate,^ GaN thin 

the gas cell 7 and the substrate' heating electrode rioldlr 5 LI f ° r .^ration, 
introduction pipe 8 for supplying gas to a L » nT/ . ' 6 gas " ' 

housing 1 as shown in dra Sing l" w^s used ^ ^ the v — 

[0027] Ga metal was put into the crucible 2 for evaporation; .nd.it heated at . 
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1050 degrees C. Ammonia was used as gas and the gas cell 7 was supplied at the 
rate of 5 cc/min through the gas introduction pipe 8. Ammonia gas was made . into 
structure which is directly supplied to a substrate 6, As .a substrate' 6, an OFF 
angle uses the-Rth page of the sapphire, which is 0,. 5 degrees . The pressure in a ' 
vacuum housing was 2xiO-6Torr at the time of membrane 
formation. - ; 

[0028], First, it heats for. 30 minutes at 900 degrees C, and membranes are formed 
by subsequently to the temperature of 750 degrees C holding a substrate 

.6. Membrane formation is performed by opening the shutter of- the crucible of Ga, 
supplying ammonia from the gas cell 7 heated at 300 degrees C, and it is. 0.5 
micrometers of thickness at 1 . 5A / membrane formation speed of .sec. The n type.:. 
GaN thin film was produced. The shutter of the crucible 4 for evaporation which 
furthermore charged Mg and was kept at 300 degree's C was opened, the GaN thin 
film of Mg dope was formed* -by the thickness of 0,05 micrometers of. thickness at 
I. 5A / membrane formation speed of sec, and the ' luminous layer, was 
formed. Crystal lihity' and, flat nature were good at the shape of a streak, and 

-when the RHEED pattern' of this produced thin film measured resistance, it had 
resistance of 10 M omega or more and was in the insulating 
state . ' 

[0029] The vacuum deposition method was used for the opposite side of the 
substrate side in which the luminous ^layer is formed; the vacuum evaporatlono of- 
the aluminum was carried out to it by the thickness of 3 00 OA 'in the. vacuum of 
2xlG-6Torr, and. the reflective film was formed in- it." Then, on the luminous ' 
layer, .the spin coater was used', trie' resist was applied on condition that'2 500rpm 
and 30sec, and 'the prebake was carried out fer*' 30 minutes in 90-degree C; clean 
oven. After BEKU, using the mask " for, element pattern formation, UV exposure was 
carried out and negatives were developed. Then, " ion milling was performed for 15 
minutes, by Ar of the conditions of acceleration voltage 500V and pressure 
2xlO-4Torr, and .element' pattern formation was performed. Then, the resist- was 
removed using the acetone. Next, the resist -was again applied on condition that 
2500rpm . arid 30sec using. the spin coater, and the prebake was carried out for 30 
minutes . in 90-degree C clean oven; After BEKU, using the mask for i layer 
removal, UV exposure was carried out and negatives were developed. "Then, ion 
milling was performed fori minute in Ar atmosphere of the conditions of 
acceleration voltage '500V, and pressure . 2xl0-4Torr, and i unnecessary layers were 
removed. Then, the acetone- removed the resist. Subsequently, it set to the 
tubular furnace and 500 degrees C and heat treatment for 30. minutes were 
performed in the ammonia, gas stream of 10 cc/min. Furthermore, the resist was 
applied on condition that 2500rpm and. 30sec using the spin coater, .and' the 
prebake was carried out for 30 minutes in 90 -degree, C clean oven. After BEKU, . 
using the mask for electrode » formation of an n type GaN layer, UV exposure was . 
carried out : and negatives were developed. Then, the vacuum, deposition machine was 
equipped and vacuum deposition of the aluminum metal was carried out by the 
thickness of 0.2 micrometers in the vacuum of 2xlO-6Torr.' Then, the- lift off was 
carried out with the acetone and the electrode' pattern was formed. Subsequently, 
using the mask for electrode formation of an i type .GaN layer/ UV exposure was 
carried out' and negatives 1 were developed . Then,: the vacuum deposition machine was 
equipped and vacuum deposition of the Au metal was carried out by the thickness 
of 0.2 micrometers in the vacuum of 2xlO-6Torr. Then, the lift ..of f was carried 
out with the acetone and the 'electrode pattern was formed. Heat-treatment was 
performed for this produced .light, emitting device at 300 degrees C in Ar style 
for 1 hour, and the ' element chip which .has MIANDA-like electrode structure, was 
completed / \ The side elevation and plan of an element chip which were produced 
were shown in : drawing 7 (a) and (b) . 

[0030] Cutting of each chip was performed using the dicing saw. The one-element • 
chip was set to 0 , 5mmx0 . 5mm . One chip of these. was taken . out and die* bonding of 
the reflective film side was carried out to the lead member with Ag 
paste. Furthermore, ..an n type GaN layer electrode, an i type.. GaN layer electrode, 
and each lead member were connected by 30micrometerphiAu. lines using' wire-bonding 
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was produced. ^ msin ana shown in drawing 8 

[0031]- When lob Light Emitting Diodes were produced W t he .ia. „ [M 

-d bluf ^inSeSr^rohs^ed 5 ~ " " •» 


[0032] 


. process was also performed by the same 1 honf ^ ment production 

after the two electrodes of L n type GaN laver ^ ,m **? 1 *- 1 "S**: wi ^h Ag paste, 
die-bonding, to che lead mender, tng were cSd^v tVr^ ^ ^ * e ^°™« 

.Paste^nd what^its U*t^^323ffigS S^IT**" / 

[0033] . ■ . , J " ;. 

[Example 2] aluminum2 03 R page is used a<; = n i„c„i 

example which formed the Gal x to M > n n ' ' substrate, and the 

Light Emitting Diode of 2 rl , T by theMBE meth °<*- and produced' 

equipped wi ^the crucfb es 2 3 ^7?°* " SXplained - ^e MBE equipment ' 

See"^^"' 

[0035] The pressure in a. vacuum housing was 2x10-6^^ *► *v, - ■' ' •- . 
formation. First, it heats for 30 minutes at Ifo degrees C 

formed by subsequently to the temperature of 700 Agrees c'holdin^^H ? ' 
6. Membrane formation is -performed by opening the shutter of It 3 ?^ Strate . 
and ; in, supplying ammonia from ; the gL cell 1 ■ ^0? degrees! andlt^ 

0.5, micrometers of thickness ai- 1 / ^ u ^ - ■ aegrees C,. and it is 

• ^ h <*M ^ -hinli^ ^ A p^rS\ f ^ 3^0 2 f N S tnin T r e i n ' 
. thickness of 0.05 micrometers of SLxhess't 1 / LX "T* 

. sec, and the 1st luminous layer was" formed Next a ter^'" f ° rm * tl0n s ^ d of . • 
temperature to 750 degrees Canri ^k7i raising substrate - 

shutter-of.the crucibS of Ga and IS. ' en,perature for 30 minutes , : open the 

. thickness is^^^^r^fZ T sec^ - ° " Urometers of 
which furthermore opened the shutter tf ,u sec. The . i type GaN thin film 

on it, and doped Mg'wL fo^ef b^tL th.cxnlL^ ^^^-^^ eM i 
by the growth rate of I = 5A / sec W It T H 0 ■ °5 . micrometers of thickness . 
formed. sec, and the 2nd luminous layer was 

[0036] The vacuum deposition method was used for the opposite ,w 
■ substrate side in which the luminous layer "is fZm£ \ll * o£ the 

the aluminum Was carried out to it L tlt\t I 0rmed ' the vacuum evaporationo of 
^O-eTorr, and the of 

^Osec 6 Sd\hr^bake w^i ^^^^^ 
oven Afflv W, P f ! caiiled out for 30 minutes in 90 -degree C clean 

evexopea. men, ion milling was performed for 25 
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"x?H?orr *L? J"' "" di "° nS """Ww voicaoe 500V and pressure 
2 500rp» and johc usi„ s the spin coster* "nd^r SJ^c^Sf^ frdrlo ■ 

and t^e i Sid GaO 8 So 2 n f* 6 " 53 ^ 1 type 'GaN layer, the n type GaN layer, 
ana trie i mold Ga0.8 InO.2 N. layer were removed. Next, the resist was strain 
applied. on condition that 2500rpm and 30sec using the spin coaJer and S 
prebake was carried out for 30 minutes in 90-degree C clean oven Arter BEKU 

^ P cT "'^ W 6XPOSUre ^ WaS Carried out a « d negatives werf . 
developed. Subsequently, ion milling was performed for 13 minutes in Ar 

tTo-Toll Ind^ 011 ^ 0115 ° f ^-----Itage, 500V and p'siure 

r^o I li unnecessary i type GaN layer and the n type GaN layer were ' 

ESS — °~ ^ 

were performed in the ammonia .gas stream of 10 cc/min. Furthermore the resist 
was applied on condition that. 2500rpm and 30sec using the spin coaler and the 
prebake was carried out for 30 minutes in 90-degree C. clean oven Uter BEkS 
UnO ln 2 w"? leCtt0de formation of a,, type GaN layer anc. n moL Gaoi'S 
In0.2 N layer, UV exposure was carried out and negatives were ' developed Then 

^anrcS^ of S-aSinum 

2xlO-6Torr Th^n hk» ^ l ne l nickness of °- 2 micrometers in the vacuum of 

type GaN layer and i .old G.0.8 I„0. 2 N layer, UV exposure^ carried out and 

micrometers in . the vacuum of 2xlO-6Torr Then the 5? „fV ^ 

for Sr 116 ' J" f?.>J™ ™ was T f:rmed he Heat?tref ^^^^2^ 
fnd It P roduced Ijffht. emitting device at 300 degrees C in Ar style for 1 hour 
and the structure of an element chip. was completed. The side elevat ion and San' 
Pf ^element chip, which were produced are shown in ' drawing 9 (a) and 

[0037] Cutting of each chip was performed using the dicing saw The onJ.l^ 

wfe"^ ST 1 """- Ch i P ° f th6Se ' " akSn ° Ut bondinH tnT 

rill Zt carried out to the lead member with the Pb-Sn 

pewter. The n type GaN layer and the n mold Ga0.8 InO 2 N laver , L a 

1^ C ^£^ r T terPh ^ UneS ^"-bonding .^ip^nJ^t ^ ^ 

GaO a ™ ? ? th ? 1 tyPS G3N layer elec trode, a lead member and an i type' 

Smir. ; v, aye f- eleCtr ° de ' the l6ad member were connected. by 

producrbv^f^ ineS T ^"-bonding equipment. The light emitting' device 

produced by the above-mentioned method was closed by the tranc^WnV onL 

r00^ 9h W h Emi ^ ng D i° de aS ShOWn in 10 - -s producer ^ ^ reSin ' 

[0038] When . 100 Light Emitting Diodes were produced by the same method 
luminescence. was checked by 95 Light Emitting Diodes, ^he place which measured 
In^TT CenCe intensity ° f this- Light Emitting Diode - a lead -! a member 66 ' 
and a lead - a member 67 - 10 V and luminescence with blue 40mcd(s) It itl '- a 
lead --a member 66 and a lead - in the member 68, 8V and luminescence with 
green 60mcd(s) at 20mA were obse -ed luminescence with . 

[0039] / . ' • . '; 

lff^ Ct ^° f ? 6 I " Vention] this invention is connecting respectively all- the 

2 tr °t forme , in the Same flat sUrface to th * lead member divided iito the 
same number as this number of electrodes with a wire by the wire-bonding method 
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Z ?n:°iLiS%^^ Ch LVu U L™ s the '"-T* »-i„ s been £ „™e d 

Diode of the stable pe^fo^ce * Possible to supply Light muting 


TECHNICAL FIELD 


in the leadframe. P h Used the insulating substrate 


PRIOR ART 


^^^^^^^^^^ — iona, ly runted in 
conductive substrates, such as cSs Ind'lnP Ihe^olar zoTT' 
was formed in the table and the reverse' sJde of an llLIT po \ ltlve/ne 9^ive 
section of. Light Emitting rn \ ■ C element chip. The cross 

conventional ^eadf ra^e Sd closed b^thf r^ ^ * ^ ; ' ^ 

case where this element chip 24 is tt^L resxn is shown in drawing 12 . the 
chip produced' using the conductive s^strate ha/,- I 49 thS ' 

electrode on a table and the revlrse^e tt ^structure of having , an 

Electrode - the mirror section K of a WfrSe" 1 ^ * h ° Ve " one of "-two's 
paste - pasting up - alr ea d v a leadframe - a pewter or a conductive- 

method - a. lead structure whi.^ ^ two ' s Strode - the wire -bonding 
lead ... after 4 nti :™:^ C cMp in^s^^r 4 t T 
epoxy resin etc. and Light Emitting oLdeVs wS rormed In t X \ Gl< ^ h * the ' 
Emitting. Diode by the element chin of t-h! fi? ™ I". recent years, Light 
transparent insulatibn sub^rate ?. Jr ^s^^T^O^f " 
liahtT'tf. 13 / S . a Li ^ ht 2 -"ing Diode produced u !gthe 93 ^ 

pewtL^Ta c 0 nductiv:Vs"te GlmeCtl0n * and 52 was made with /' 


EFFECT ' OF ' THE INVENTION 


electro^ ~ina respectively all the 

same number as this nuSer " e ^trodes"^ I ^ the 

in the planar type element ~ t by the wir e-bonding method 

on the Lu^t^sSS^^'J^"-^ ' 1 ^' laySr ' S been formed 

Diode of the. staL P^f orman" * P ° SSlble t0 - SUpply Li * ht fitting 


TECHNICAL PROBLEM 


s^^^l^^~^ Since current can be .passed to a 

as mentioned above the electrode ^ * W^-emittitaff-d^ic. chip, 

substrate side T n nn lec ^ode of positive/negative can be formed in a 

the elec^de by the sS £ a '^V'*"* ^ C * rr * ln * ° Ut die bonding of 

oy the side of a substrate to the lead member, when connecting with 
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a leadframe, the electrode by the side 'of a luminous ' * - ■• 

-. Emitting Diode by the. me.thod of carrying out Tire bondW tTl+l* Llght 
when a transparent .insulation substrate is used for ° ^ lead ambers, 

however, , to take the "flip chip method ^t^^el^^ * [ 
.positive/negative couple .in a luminous layer side -- an lltllTt ° • , 

in the luminous layer side --^ 1 d 0 f" t 1° ^ Pf Strode, 
element chip of a member is made flat % " con ^c tl on side with the. 

electrode side of anient "2£p o ^hJf f S s^it^ ^ ^ 

paste is . taken However, by this method in ordJ fo T T ^ * conductive 

adhesion [ carry oS ^process with'S ' t0 P6Wter or conductive paste ' . 

-I,,-. <aiJ -x out j process, with -2 00 micrometers or less Mnrpnvor - 

as stKwsSsr 

light-emitting-device- chip, used for. Light Emitting Diode by which the' 


MEANS 


-smatchxng w,th the semiconductor thin film directly formed £ tJS Insulating 
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100081 AS a method of forming a tartKw. layer on an insulting substrate in 
this myentron, semrconductor.growth equipments, such as the MBE («oiec"« B.a„ 
X y CBE ' < cl "»i«lB«» EPitaxy). method, the MOMBE (Metal Organid 

O^fX' method ,Ch » i » li ^Pour Deposition, method, and the (Met,? 
S.,^ T£ h' . USe '' A1 <- i "°»= »»yr i« formed on an insulating 

superstructure. _ ' 

[0009] The luminous layer - in this invention is- a ' luminous layer which consists 
of two or more sorts of combination chosen from- the n-type-semiconductor laver D 
type, and the i-type-semiconductor layer. Moreover, although either a III V al'oul 
compound semiconductor or an II-vi group compound semiconductor is OK as the 

^^"TrollTo th6 % e 1Umin ° US laySrS ' Q *» ^ Semiconductor • 

nZZ\Z* a Ill-V.group compound semiconductor is [ that growth of ' a crystalline 

an inf ?V m ^ P ° SSible ' and 1 specially desirable to the sapphir^ which is 
an insulating substrate, CaF2, MgO, etc ' w wnicn is 

l^J^l^^^^™ chip in this invention needs to form' "the 
electrode of a positive/negative couple in the same flat surface by the side of a 
luminous layer, in order to. use an insulating substrate, and it must etch t 
luminous layer.. As- the etching' method performed to the well of t ■ 

i^T^Ttu^ 10 * ChiP Pr ° duCtion > ^ u ^ use" whichever of 'the wet etching 
method and the. dry etching method according to the kind of luminous 
layer. Heat-treating after etching is also desirable, by performing this heat 
treatment membraneous degradation received by "etching can be recovered an 

'Z^*£S^^ -nac ? rr^— IlS IT 
[.POll] As^the electrode formation method of the light-emitting-device chip in 
this invention, the MBE method, a. vacuum deposition method, ' an 

c^^^Z^^T occur. That from which: ohmic 

contact is, obtained by; a. n- type semiconductor, p type, or each i type 
semiconductor as an electrode material may be desirable, and a metal simple 
sorL of T £f il ient 35 ft ' ^ ^ may USS ^ t mixed and al twfor more 

m^tatwnich has"a ?°^^ f ° r obtaining 'this ohmic contact nave the good 
iTlll^ ? S ' W °l k functlon smaller than the work function' of a semiconductor 
as an electrode by the side of a n-type semiconductor, and it is good to use tnl 
metal which- has a bigger work function as an electrode by the side of 71 
whichTHlI fU r ti0n ° f 3 s --- d -tor .^or example inolT . 

ohmic contact is obtained by i^'of ^p Ze Z.T^T^X ' 

S^rai^ In It' ^ **' »< ^ ' ^ « el-trode Moreover In ■' 

polar . „ "J Js ^ S -J P-P-ty, and to improve the thermal resistance of the 

electrode 9 metalS ' " niCkSl ' Ti ' Au < and W < ° n a/ohmL 
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o^icon^^ the decomposition tenure 

the inside of inert gas^tylSs ' s^ 2 Ar N2 and ^.-^tion -elepept of , 

after electrode format ion this is enah^^V n ' ! ' ° r thlS sem iconductor 

-an electron and a s^co^*^*^ * 

.. front face- of* tn" p t^pe fr'a i "e s ""V^"** «rea makes preferably the 
preferably 40% or les^0% or I s ^^^^^l™ °l ^ ^ 

form a pattern on the front face of . p or ' a i tZ anele f r ° de needs *> 

it can consider as the letter of a „L ? ! T ^^"^conductor layer, and 
a- pattern; the shape of w c ™ e show^ IT V ' ^T* 4 33 e **<*> le ° f 

MIANDA which are shown in drawing 6 " and^here ' s *™ ** J ' ^ ^ Shape ° f 
'•patterns, the shape of a whirl and L'islfnd IL f C °f lnatl0n ° f . 
' especially = these. If the. width of- cl T' ? L *fther, it is not limited 1 to 

distance narrow width of face of an tU ^ f ah inter-electrode 

made small that what is nfcessafv is ft f 'T d lnter " elect -^ distance is 

leas-S^^ at 
luminous layer on *• substrate f not fo^ 

this, metal layer to reflect the 1±£* S?5 -i dr f W1 ? g 11 " " is. enabled for 
emitting Sevice '«» S'rlJlS^, * 'tS.T e " lcUn '= i ' ° £ the °* * 

[0014] The configuration of. the leadframe in this invention 'is f thai- M u ah • 

swrsssr: & .'«' "■:■. " '»■•- ~ ■ - 


JP 06-069546 A 


^^^J^ ^ ^^^aVa^ dep ^ on i the .• 

iiJht^mittin't' eleCtrode ^=tion and the lead member of a ' 

Ught.-emx.tting-device. chxp. in this invention are- wired, it is' the feature Vn „« a 

boLr n r m eth 0 d r - ch i P t ; .. \»d s e tn : 3 : 

bonding method - wirerbonding equipment --. setting -- heatind anfl J. ■ 

..electrode section and a. lead member are connected by imp^s ing In ult^so'ic ■ 
: suc'h'as lu m l; ri S °f n ^ W ^ e ; USe d - -his time, there are alloys. s^~tals. 

■ IhLL^v" ^ ? aluminum, Au-Si, aluminum-Si, aluminum-Mg, , 

■ ^^^um-nickel, and: which material is used should just 
■ choose in consideration of the material of the electrode section of a 

' -tnlt J H r W^ ViCe ChiP ' ° r the - .workability of wirebonding. Especially I hear 

that workability is good and it is desirable. [ of Au or aluminum-Si ] The size 
; of a wire, is usually 20-3,00micrometerphi that what is necessary is just to Shoose 

^^^T^- th tr rk T ility ° f si "''"" -"bonding o£ the^lec rode 
section of a light-.emitting -device chip. Moreover,- in order to prevent 

xWglsT f 3 """I 4S ^ 3 *** i±abl * ^ to pex-.fo^wxrSo.ding in 
[0017] It is desirable that the' light transmittance in the luminescence 
mSriafL ran9 r ° f -^^t-mittlng-device chip u S es 80% or-mo^o translucency 
.material as , a- closure material, in this invention. :• As this translucency material 
an methacrylxc system resin, an epoxy system resin, a polycarbonate^ system resin 
a polystyrene system resin, and ^OREORE fin system resin /*-* can use a kLd 
even if there are few low melting glasses . as the closure method -Hhe metf i 
mold of. for example, ..a; request configuration -,: the raw material or' hettTng 
2fai n9 S 3SCt °J SUCh ^anslucency material - 'a notes; form', - carrying out - 
metal. mold the method of solidifying inside can be .used As the m S this 
solidification, cooling solidification, a. chemical reaction-, etb ban be 
mentioned with the polymerization solidification by 'the hea^ or Ught of a " 
monomer or. oligomer, and a heating melting object'. If! there is need in this • 
translucency ^material, it is also possible to add the lubricant for the 
antioxidant for stabilization of the coloring matter for color tone adjustment or 
a- vxsxbxlxty amendment, -a pigment, a fluorescent substance, etc o^ a resin a' 
stabilizer,, and a fabricating operation and lubricant or a resin, a , ... 

[,0,018] Although^ the example of Light Emitting Diode produced using the all ' 

thif ^element ££1T? ^ * 3 < " is not Umtted to 

electrodJ for havina lr 1 Chip " of the- planar structure which has ah 

S r f . haVlng at least one lumxnous layer which consists' of two or more 
sorts^of combination chosen; from the n-type-semiconductor layer; p^type and the 
2 es«ccnductor on the insulating substrate, and impressing volSge to tie 

^X^^ ^t^T^^^^ - s^rate 
vacuum deposition t6- the adhesion side of ! " ? ement^^^if 6 • 

put on the. adhesion side of a member 22, .and it heats beyond £ meUng point of 

"heboid T T' 63 UP ^ en ' 8aCh elec trode.and each lead member are connected by 
the go}d streak, using- the wirebonding method: Then, 'it closes- bv transi™£l 
material. and Lighf.Emitting Diode25 is produced y transluc ? nc y , 

[0019] It is aluminum 203 as an insulating substrate as the followina and an 
example.. Although how to use it, form a GaN thin' film using the MBE method and 

thif C Thi lght Di ° de 13 ^ lai ^ d ' is not limited SweSSiy"' 

.this. The gas source MBE equipment equipped with the crucibles 2 3 and 4" for 
holders 10 "- ™ S ^ERU,, the gas cell 7, and the substrate hea ing electrode ' 
holder 5 in the vacuum . housing 1 as shown in drawing 1 ; as equipment waT 

[0020] . Ga metal was put into the. crucible 2 for evaporation, and it heated to 
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substrate front;' face;' in, aluminum, etc. are put into ' the crucihi « , / 

dope, by c°r*rou£'^^:™^^^^ evaporation, it 

predetermined amount of supply, and n type and i ' tvn^ * become ' the . 

■ layer is formed:; \ . ^ and 1 , type .' or . a P type semiconductor. 

[0021] The Rtn" page, of sapphire ' was used for the- sub^i- o * 
.200-900 degrees C. The', thing of -0,8 or less LgrLs^as fth^Rth hea J ed at 
of sapphire ] a- desirable OFF and e ' First - - 1 ' the f th page substrate 

degrees C within a vacuum housing l' lach'cruciJle * at 750 

temperature, the crucible 3 fot^kr^? ? ^ * 1 =. ^ as predetermined growth 

is " — ssas - : ssyss*-. • - 

.etho^is use* >n4 it .i. , Iunihum 263 -' Th ." v ,*~po,- oi - 

. be' referred to a s Ho Sdrometers fc'Lt 'w"" " rMi '?- * U: desirable to 

'the- thickness of a Ga^thi* fr^to •»•-"" Th^onS'" " 

the tubu!,, furnace. , ni It foT^in u es « 5 rtS^S??^ ^ 

making ajmnonia- into atmosphere. After, having applied the resist lS.it * - ' 

exposure^* ^^ e ^^^rt»^^^1» ; 

'&i±^f:^^>f^^ : ''^^^^. =hip' produced 

light-emitting-device chip to drawing, 3 were ■ • . • 

produced. - * ' ' • - 
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EXAMPLE 


lExample] Hereafter; an. example explains to a detail 

further. ■ > ' 

[0026] 

explained. The MBE equipment equipped with the crucibles ? a t 

the gas cell 7 and the substrate heating electrode^oM r 5 and the" gaT" ^ 
introduction pipe 8 for supplying gas to a gas cell 7 f Jrw tt ' 
housing. 1 as shown in drawing 1 was useS ' ^ in thS VaCUUm 

lo^ 0 fdegrees e c al Ai: n ?f ' int0 ^ CrUGible 2 f .° r -ae-ation,' and it heated at 

iudu aegrees C. Ammonia was used. as gas and the aas r P n 7 W5ac . „ . ' 

formation. ■ ' ■ ". 

[0028] ■ First, it heats for 30 minutes at 900 decrees C *nri , ' 

by subsequently to the temperature of 750 . de^eT ^oldinfa Jugate*" ^ 
6^ Membrane formation is performed by opening the shutter of the crucible of Ga 
supplying ammonia from the gas cell" 7 heated at 300 degrees C and it is 0 I 

film of Mg^dope was formed by the thickness of -0 .,05 micrometers of thicks at 

forLd r rmati ° n SPeed ° f SSC ' 3nd the ^ in ° us l«yr waf ' 

formed. Crystallmity and flat nature, were good at the shaoe of 

when the RHEED. pattern of this produced' thin film measured resLtanc^ it ha! 
resistance of 10 M omega or. more, and was in the insulating ' ^ 


state . 
[0029] 


, , ' ^ The vacuum deposition method .was used- for the "'opposite side of the 

removal, UV exposure was carried out and/negatives were developed Then ion ' 
milling was performed for 1 minute in Ar atmosphere of the conations of 
acceleration voltage 500V and pressure' 2xlO-4Tnrr ^ ■ unalHons °t, 
removed Then, the acetone remove* £ 

PerforLd U in a ^ * nd 500 de * rees C and heat- treatment for 30 minutes were 
performed in the ammonia gas- stream of .10 cc/min. Furthermore " the resist „ M 
applied on condition that 2500rpm and 30sec using- the sp^ coater HI ' 

thickness of n 5 „T ^position of the aluminum metal was carried out by the 
thickness of 0.2 micrometers m the vacuum- of 2x10- STorr. Then, the lift of f was 
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carried out. with the acetone, and the electrode pattern was formed 
, using the mask f or electrode formation of an i type GaN laver ml" Subsequent1 ^ 
. carried out and negatives were developed/Then Se vacuum H ' ™ exposure 

equipped and vacuum deposition of the lu vacuum deposition machine was 

of 0.2- deters in ? he vac^fl*^ JS.^XS^E of^ 

out with the acetone and'th* ... ft off was carried 

performed for .this produced 1^^^ 7" "^"^eatment was 

for 1 hour, and th^S^ ^whT^. SSS? C ^ s tyle .. . 

completed. The side elevation ,L V « MIANDA like electrode structure was.. 

were shown in dr^gT )™ S ft" ^ 

£te^ e 1r 2S ^^ ^^^^ Ag S b ° nding ° f 

equipment. Light- ^it^ ^^^^S^^^l ^^in g 
, the above-mentioned method by the transparent ™f em ^ tlng devlce Produced by 
. " was produced. * trans P arerlt epoxy resin and shown in. drawing 8 

[0031]. When 100 Light Emitting ' Diodes were produced by . the same method 
n^nJ^'SLtS^tt' — • When^r^nescence 

20mA,' an^ bLf^um^scen^fwas 9 observed * * * " ^ ' 

[0032]. ' < " * ; ; .; ' 

' .Self f 1 ElL^; C r , v' iS ° nl • " " ^-i" 1 - 203 by'tha » method as a „ 

[0033], ^ • , • ■ 

Light Emitting Diode of '2 Sin V- * Y the . ^ BE ^thod, ..and produced' 

equipped wX^ ^ 1 ^^ explained. The MBE equipment 

[0034] . Ga metal was put into the cfnrttvio 1 ■ . ^. 

1020 degrees 1 C and in ™->-*i crucible 2 for evaporation, and it heated at 

ueyrees i_, ana In metal was put' into thp rmpi >>i = c„ • 
and it heated at 1000 decrees c LL. crucible 3 for vacuum evaporations 

[0035] The, pressure in a vacuum, housing was 2xlO-6Torr at th* Hri,= „f ■ u 
formation Fi rch ^ t- v,==t« « ->« . ■ u Olorr ac the time of membrane 

and m supplying ammonia from the gas cell 7 heated at 300 degreeSc and 

0.5 micrometers of thicJcnpcjc a w i / - ■ , _ uu aegrees C,,',and,it is 

charged Mg and M.tot .J n. j ! 4 evaporation which furthermore 

thicLess'orl."^^: er ofKS„L*£ iTX T -'T * °* 

sec. end the ist lu ,inou S 1>m -&^J,rSS&?3£y"- ° £ 
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temperature to 750 degrees C and stabilizing temperature for -30 minutes, open the 
shutter of the crucible of Ga and the n type GaN thin' film of 0. 5' micrometers of ■ 
thickness is grown up by the growth rate of 1.5A7 sec. The i type GaN thin film 
which furthermore' opened the shutter of the vacuum evaporationo crucibles 2 and 4 
on it, and doped Mg was formed by the thickness of 0.05 micrometers of thickness 
by the growth rate of 1-.5A /, sec, and the 2nd ^luminous layer- was 
formed. . ' ; 

[0036] The vacuum deposition method was used for the opposite side of the 
substrate side in which the luminous layer is formed, the vacuum evaporationo of 
the aluminum was carried put to it by the thickness, of -3 00 OA in the vacuum of 
2xlO-6Torr, and the reflective film was formed in. it. Then, on the luminous 
layer, the spin coater was used,, the, resist was applied on condition that 250 Orpm 
and 30sec, and k the prebake was^ carried out for 30 minutes in 90-degree C clean 
oven. After BEKU, using the mask for element pattern formation, UV exposure; was 
carried out' and negatives were developed 5 . Then, ion milling was performed for 25 
minutes by Ar of the conditions of acceleration voltage S00V and pressure . 
2xl0^4Torr, and element pattern formation was performed. Then, the resist was 
removed using the acetone. Next, the resist was again applied on condition that, 
2500rpm and.30sec using the spin coater, and the, prebake, was carried out for 30. 
minutes in '90-degree C clean'oven. After BEKU, using the photo mask, UV exposure 
was carried out and negatives were developed. Then, ion milling was performed for 
15 minutes in Ar atmosphere of the conditions of acceleration voltage 500V and 
pressure 2xl0^4Torr, and the unnecessary i type GaN layer, the n type GaN layer, 
arid the i mold Ga0.8 InO.2 N layer; were removed. Next, the resist was ■ again' 
applied on -condition that 2500rpr; and 3 Osec using the spin coater, and. the 
prebake was . carried out for 30 minutes in 90-degree C clean oven. ■ After BEKU,' 
using the photo mask, UV exposure was carried out and negatives were 
developed. Subsequently,- ion milling' was performed for 13 minutes in Ar 
atmosphere of the conditions ' of acceleration /voltage 500V and pressure 
2xlO-4Torr, and the 1 unnecessary i type GaN layer and the n type GaN' layer were 
removed. The resist was applied on condition that 2500rpm and 30sec using the 
spin coater further again, and the prebake was carried out for 3 0 minutes in 
90-degree C clean oven. After BEKU,. using the photo mask, ,UV exposure was carried 
out and negatives were developed. :Theh, the unnecessary i type GaN layer was 
removed using ion milling. .Then, the acetone removed the resist. Subsequently, it 
set to the tubular furnace and 500 degrees C and heat treatment- for 3 0 minutes 
were performed in, the ammonia gas. stream of 10 cc/min. Furthermore, the resist 
was applied on condition (that 2500rpm and 30sec using the spin. coater, and the 
prebake was • carried, out for ;30 minutes in 90-degree C. clean oven. After BEKU, 
using the mask for ' electrode . formation of an ,n type GaN layer and n mold GaO . 8 
In0.2 N layer, UV exposure was -carried out and negatives were developed. Then, 
the vacuum deposition machine was equipped and vacuum deposition of the aluminum 
metal was carried out by the thickness, of 0.2 micrometers in the vacuum of 
2xl0-6Torr. Then, the lift off was- carried out v with the acetone and' the electrode 
pattern was. formed. Subsequently, using, the mask for electrode formation of an i 
type GaN layer and i mold Gap . 8 IriO . 2 N layer, UV exposure was carried out and 
negatives were developed. Then,, the vacuum deposition machine was equipped and 
. vacuum. deposition of the'Au metal was carried out by the thickness of 0.2 ■ 
micrometers in the vacuum of 2xlO-6Torr.' Then, the. lift off was, carried out with 
the acetone and the electrode pattern was formed. Heat -treatment was performed 
for . this produced light emitting device at 300 degrees C in' Ar style for 1 hour, 
and the structure of an element chip was completed. The side elevation and plan 
of an element chip which were produced are shown in drawing 9 .(a)- and 
(b) . ■ . ' • ' , . 

[0037]' Cutting of each chip was performed using the dicing saw. The one-element 
-chip was set to lmmxlmm. One chip of these was taken out and die bonding of the 
reflective film side was carried out to the. lead member with the Pb-Sn 
pewter. The n type GaN layer and the n mold GaO. 8 InO . 2 N layer electrode were 
connected by 30micrometerphiAu lines- using , wire-bonding equipment after , 
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^^T^^^ ^^T^ ^ Wan i ^ • 

3 Omicrome terphiAu 1 ines usina ' wire h h conne ^ed by . . 

Produce, by the . ^ov^SSJ -SfS SK^" ^ice ' 

and Light Emitting Diode as shown in drawing ?n * the ■ trans P a ^nt epoxy resin, 
[0038] When 100 Light Emitting £L draWlng 10 was Produced.'. r :■ 
luminescence, was c^^^r^^^^^- b * the — method, 
the luminescence intensitv of *m ! » « Z^Z rZ<Z. T^W' the P lac * which measured ■ 
and a lead - a member' 67 - iw and SiS 9 D f°? " * lead " a member 66 . 
lead - a member 66 and a lead - ^ Z Z'™* blUS 4Gmcd(s » " 18mA 

green 60mcd(s) at 20mA were observed 68 ' 8V lumin ««nce with 
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[Brief Description of the Drawings]' ~ ~~ ~ , ' ' ~ ~ 

£^on. Ifc ->he. schematic diagram of .the MBE eq uipment used for thi, film 

pro'ss^ Light titling ^ ^ ^ Cti ° a h » vi ^ shown the production 
^f^^ Emitting Di ° de Produced^ the- 

■ e SSSe 4 of fn^tw^ eir f o^ e - li9hC — --e in which the letter 
iSol'w.s^f 51311 ° f - ^ "^.^ting device in' which the Cush,li ke 
eSo^ Plan ° f the/light -^ing device in which the MI ANDA- 1 i ke 
e xa^pje 9 ! 71 ' ^ " ^ ^ °* ^ element.chip produced in. the 

['Lwiha^l ^lt 1311 ^ element ch iP Educed in- the Example 1 

SlTl " " - ^ Cr ° SS S ? Cti ° n ° f Emitting Diode produced in the 

eSS g 2" ] : ^ CrGSS - Ction element chip produced in the ' / 

[Drawini S io? e ?t a is°the he " ? hi P. Produced in the example 2: 

example 2 ' ^ Cr ° SS SSCtl ° n ° f L ^ ht fitting Diode produced in the 

' bfsSucture ^ ^™ ^ which consists 

a luminous layer is not formed^ f°-ed -n the near substrate side- .in which 

e^tionai method ^ ^ ° f Ligh ^ Emitting Diode produced by the 

f-^L^^ -ode of the flip chip 

[Description .of Notations] /. ' 

. 1 Vacuum; Housing 

2 Crucible- for Evaporation , . 

3 Crucible for Evaporation- ' 

4 Crucible 'for Evaporation 

5 .-Substrate Heating Electrode Holder 

6 Substrate ' 

7 Gas Cell . .' 

8 Gas Introduction Pipe ' • 

9 Flow Regulation* Bulb 

10 Cryopanel 

.11 Cold Trap, * ' ' -\ ' 

12 Oil Diffusion Pump 


' < 13; Oil Sealed Rotary Pump '• : ' , 

• 14 P Type or I -Type -Semi conductor' Layer • ' ' " - A 

: ; 15. .'N-type-Semiconductor: Layer 
^ .16 Insulating Substrate •:• '' : . 

: : '17 Metallic-Reflection- Film-" " ■ ' . ' - : " V - 

'. 18 Resist, '.', I ' • *' • .• 

•V 19 N- type-Semiconductor : Layer Electrode 

'20 P Type 1 .-.or I -Type- Semi conductor Laver Electrode 

21 Lead Member (1) 

22 Lead 'Member (2) ' . 
■ 23 Metal" Wire; *■ - 

. 24 Element Chip /' ,• , * / 

/'25 LED '■■ ' , • . . . . ' ■ ' , : / 

26 Electrode. , 

27 I Type GaN-, Layer Electrode ' 

28 N Type GaN Layer Electrode 
29, I: Type GaN Layer 

•30 N Type. GaN Layer - 

31 Silicon on Sapphire . 

32 Aluminum Reflective Film " 

33 Lead v Member (3) 
'34, Lead. Member (.4) • ' 

35, Au- Wire \. • \ 

3 6 .GaN Light -Emi t ting-Device Chip . 
, 37 paNMlS: Type Light Emitting Diode 
38 I Type Ga0.8, In0.2 N Layer Electrode 

,39 N Type GaN Layer.. and N-Type.GaO.S InO. 2 N Layer Electrode 
40 I Mold : ,Ga0..8. In0.2 N Layer •** tL±ectroae 

■41 N Mold' GaO /8 InO . 2 'N Layer ' v ' ; • 

42 Lead Member . (5) . / * • 
'43' Lead Member (6)." ' 

•44 Lead Member (7.) ; ' . : >' •. 

45 GaN , Gad; 8 : InO ."2 Nv Light. Emit ting- Device Chip 

46 2 Color Luminescence* Light Emitting- Diode 

47 Lead Member (8) - 1 ;;• , 

48 Lead, Member ( 9 ) • • ""■ ■■'..;''' - " ; ■ ■ . *' 
'49 Leadframe . ; 

50 Mirror Side 

51 Lead : Member ', {10 ) ' • ' ; ' : 

52 Lead Member /{ll ) : ■ : 
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